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Introduction

Bichectomy, a cosmetic procedure that aims to reduce facial fullness
by removing the buccal fat pads, has become a highly sought-after ope-
ration in recent years. This procedure, which was initially limited to the
field of plastic and reconstructive surgery, is now increasingly attracting
the attention of surgical specialties in various fields. But is bichectomy an
appropriate and preferable operation for surgeons?

This book chapter discusses the anatomy of bichat adipose tissue,
describes the techniques and complications of bichectomy, and evaluates
whether it should be considered a standard procedure in the surgical field
from a clinical, ethical and professional perspective.

Bichat adipose tissue is a fatty body in the cheeks, first described by
the German Laurentius Heister and recognized as a gland. It was analyzed
by Frenchman Marie Francois Xavier Bichat in 1802 and found to be adi-
pose tissue. This body is associated with the masticatory muscles and is
located between the muscles like a cushion. (1)

Bichectomy is the excision of this cheek fat pad which is located
between the masseter and buccinator muscle. Bichectomy surgery is a cos-
metic and functional surgery performed in dental practice to improve facial
aesthetics and sometimes chewing function. The extent of tissue removed,
however, varies among patients. The amount of Bichat fatty tissue remo-
ved in most cases is very small, but in patients with oval or rounder faces,
a much larger amount of tissue can be removed. Large fat pads can force
the inner face of the cheek in occlusion, causing intra-cheek pitting, ulce-
rations on the mucosa called ‘morsicatio buccarum’, hyperkeratotic areas
and recurrent lesions leading to hemorrhage. (2)

The surgery is stated for normally active patients without severe medi-
cal problems seeking a more pronounced facial shape and improvement of
the discomfort associated with repetitive trauma to the inner cheeks. This
surgical procedure has contraindications and risks and should be carefully
evaluated before the procedure. Analysing the indications for bichectomy
and distinguishing it from having a strictly aesthetic, functional, or aest-
hetic-functional purpose is also important. It is also important to talk with
the patients about their prospects without guaranteeing or promising unre-
alistic results.

2. Anatomy of the Buccal Fat Pad

The buccal fat pad is a distinct anatomical structure containing en-
capsulated adipose tissue located between the buccinator muscle and the
masseter muscle. The Bichat tissue, which extends from the temporal to
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the mandibular region, contributes to the roundness of the cheeks and acts
both as a slippery pad that facilitates functional muscle movements during
chewing and speaking, and as a cushion to protect neurovascular structu-
res. (3) Understanding this dual role is very important for oral, dental and
maxillofacial surgeons, because removal of the buccal fat pad not only
changes facial aesthetics, but may also affect functional aspects, especially
in young patients (4).

The buccal fat pad comprises 3 different lobes: anterior, intermediate
and posterior lobes. The posterior lobe has four extensions associated with
the neighboring muscles:

*  Buccal,

* Pterygoid,

*  Pterygopalatine

+ Temporal appendages

The buccal extension extends superficially within the cheek and the
pterygoid and temporal extensions are located deeper. This unique location
and structure make the buccal fat pad important for both facial aesthetics
and oral function (1,2).

The main trunk of the fat pad is positioned over the parotid duct and
lies above the anterior margin of the masseter. Afterward, it moves towards
the medial aspect and rests on the posterior maxillary periosteum. At this
site the fat pad body overlaps the top fibres above the buccinator muscle
and runs along the vestibule over the second molar of the maxilla. At the
posterior, it encircles the maxilla and runs along the pterygomaxillary fis-
sure, where it comes into close connection with the branches of the maxil-
lary division of the trigeminal nerve and the internal maxillary artery.

Buccal process is the most superficial part of the fat pads and gives
roundness to the buccal cheek. The buccal appendage enters the cheek un-
der the parotid duct and runs across the front border of the masseter as it
moves down to the mandibular retromolar region. As it passes through the
cheek, it overlaps the main part of the buccinator muscle. It extends su-
perficially to the parotid duct fat pad and then pierces through the fat pad
and the buccinator muscle and penetrates into the oral cavity facing the
maxillary second molar. (3)

The buccal pad is innervated by the buccal and zygomatic branches of
the facial nerve. The superficial temporal artery is supplied by the buccal
branch of the maxillary artery and the facial artery and is surrounded by a
thin fibrous capsule. (5)
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The primary function of the buccal fat pad is to fill the masticatory
cavity. It acts as a sliding cushion between the masticatory muscles, re-
ducing friction, increasing their efficiency and filling the space between
the mimetic muscles. Protecting the sensitive facial muscles from injuries
caused by muscle movements or external trauma.

For these reasons, the decision to remove the buccal fat pad must be
made correctly. Because this tissue is not only aesthetically important. It
also has important functions. Like every operation, bichectomy has various
indications. These indications will be mentioned below. However, when
deciding on the operation, ethical considerations should be taken into ac-
count primarily to provide aesthetic gain while correcting the function at
the same time.

In neonates (intermediate lobe) it counteracts negative pressure during
aspiration (sucking) and modulates exocranial and endocranial pterygoid
plexus venous blood flow, similar to a valve structure.

3. Overview of Bichectomy Operation
Like any surgical procedure, this operation has its indications:
*  Closure of the oroantral relationship

* Use as a free graft in surgical procedures to be performed in the
oral region

* Surface coating of bone grafts used for maxilla reconstruction

* For oral defects after excision of malignant lesions or neoplasms
* To repair congenital oral defects

*  Repetitive trauma due to biting

*  Reconstruction of cleft lip and palate

¢ Volume reduction in the cheek area for aesthetic/functional rea-
sons

The bichectomy procedure is relatively simple and is usually perfor-
med under local anesthesia. The fact that the operation has both aesthetic
and functional gains makes this technique attractive for surgeons. It can
be used as an easily available tissue graft option that can be used for va-
rious operations in oral and maxillofacial surgery and for complications
that develop during operations. Although this operation is easy to perform,
there is no single gold standard method. When the literature is reviewed,
physicians excise buccal bichat adipose tissue with different surgical ap-
proaches. The important thing here is to excise the buccal fat pad with the
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most minimally invasive method without damaging the adjacent anatomi-
cal structures. Particular attention should be paid not to damage the stenon
canal and facial nerve. We have included 3 techniques that we could find
in the literature in this book chapter.

a. Technique- 1

* Local anesthesia is used intraorally to block the buccal nerve and
posterosuperior alveolar nerve on the inner surface inside the buc-
cal cheek in the vicinity of the parotid excretory duct. Bleeding
can also be reduced by using adrenaline anesthesia.

¢ The incision site is on the vestibular fundus, at the distal border
of the second molar, 30 mm away vestibule and superior to the
parotid duct.

e The incision is initially performed by piercing the alveolar mu-
cosa, the buccinator muscle and the capsule of connective tissue
surrounding the Bichat buccal fat pad. The incision is then pro-
longed approximately 1.5 cm till it extends to the mesial cavity of
the first molar.

* A curved hemostat is used to expand the tissues.

* Asneeded, the buccal fat pad is completely removed bilaterally in
a symmetrical manner with careful circular movements to avoid
damaging the vascular pedicle.

o If there is no facial asymmetry, the buccal fat pad tissue remo-
ved bilaterally should be excised evenly. Generally, the preferred
method is to place the excised tissue in a syringe and measure its
volume.

»  After the tissue is excised, the wound site is irrigated with 0.9%
saline and the incision site is sutured with 4.0 silk suture and a
tampon is applied.

»  This removal of the buccal fat pad is performed after exposure of
the parotid papilla to avoid damage to Stensen’s canal.

b. Technique- 2

* Local anesthesia is used intraorally to block the posterosuperior
alveolar nerve and buccal nerve on the inner surface of the cheek
around the parotid excretory duct. Bleeding can also be reduced
by using adrenaline anesthesia.
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After local anesthesia, the patient’s mouth is opened maximally.

The incision site is located 1 cm posterior to the parotid excretory
duct and at the level of the second upper molar on the occlusal
side.

A 1 cm long vertical incision is made until the buccal fat pad is
observed.

The fat is mobilized with Kelly forceps and the blunt tool is ad-
vanced into the temporal and posterior region until movable adi-
pose tissue is achieved.

The vascular pedicle should not be damaged.

As needed, the buccal fat pad is completely removed bilaterally in
a symmetrical manner with careful circular movements to avoid
damaging the vascular pedicle.

If there is no facial asymmetry, the buccal fat pad tissue remo-
ved bilaterally should be excised evenly. Generally, the preferred
method is to place the excised tissue in a syringe and measure its
volume.

After the fat is removed, the wound site is irrigated with 0.9% sa-
line, sutured and local compression with gauze is recommended.

There is a risk that the vertical incision used in this technique may
increase the possibility of injury to anatomically important tissues.

¢. Technique- 3

Local anesthesia is used intraorally to block the posterosuperior
alveolar nerve and buccal nerve on the inner surface of the cheek
around the parotid excretory duct. Bleeding can also be reduced
by using adrenaline anesthesia.

The incision in the cheek area can be made slightly below the pa-
rotid canal, following the horizontal chewing line, approximately
1.5 cm in length, or just below the lower part of the vestibule,
between the first and second molars, a distance of 2 ¢cm in a hori-
zontal direction.

The depth of the incision should be superficial enough for a
blunt-tipped instrument to separate the buccinator muscle fibers
and capture the fat pad.

Access through a lower incision in the jugal mucosa, combined
with gentle digital compression of the cheek from the outside, al-
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most naturally exposing the fat pad to the mouth, is a very safe
technique that avoids nerve, vascular and ductal injuries.

» Surgical incisions beyond these areas, particularly the ones in the
upper posterior, can lift the buccal fat pad. But these already origi-
nate in the upper (temporal and pterygoid) internal compartments
and are ideal for flaps to be used to close oroantral/palatal com-
munications. Key steps include precise identification and mobili-
zation of the fat pad, ensuring minimal disruption to surrounding
tissues and neurovascular structures.

o If there is no facial asymmetry, the buccal fat pad tissue remo-
ved bilaterally should be excised evenly. Generally, the preferred
method is to place the excised tissue in a syringe and measure its
volume.

* After the fat is removed, the wound site is irrigated with 0.9%
saline.

* The incision is then closed with absorbable sutures and patients
usually have a rapid recovery with decreased swelling and dis-
comfort within a few weeks (6,7).

Although a simple operation, bichectomy is not completely risk-free.
Potential complications include hematoma, infection, salivary duct injury
and nerve damage leading to facial asymmetry (8).

Furthermore, the irreversible nature of fat pad removal has raised con-
cerns about long-term aesthetic consequences, such as hollowing of the
cheeks and an aged appearance (9). For these reasons, when deciding on
a bichectomy operation, it may be considered more ethical to have a fun-
ctional benefit rather than relying solely on aesthetic reasons. Of course,
patient expectations are also important. These factors should be carefully
considered when evaluating the suitability of the procedure for oral surge-
ons.

4. Complications that may develop

e Soft tissue infections,

¢ Hematoma,

» Facial paralysis (especially buccal branch paralysis),
* Stenson canal injuries

e Chewing problems, swelling or oedema
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Removal of the buccal fat pad has a very low morbidity and mini-
mal complication rate, most complications are usually minor and transient,
such as tenderness and swelling. As it is performed intraorally, it leaves no
visible scar. (8)

No significant complications related to bichectomy have been repor-
ted. It is a procedure with high patient satisfaction rates. Of course, patient
satisfaction can be further increased by preventing unrealistic expectations
and proper patient communication.

5. But is bichectomy as an aesthetic procedure a preferable
operation for surgeons to use routinely?

There are several clinical advantages that make bichectomy an attra-
ctive procedure. A high level of patient satisfaction can be achieved with
minimal risk with both aesthetic and functional requirements. Clinical stu-
dies show that patients undergoing bichectomy by surgeons report a high
level of satisfaction with their results (14). Improvements in facial contour,
more prominent cheekbones and a more defined jawline are commonly
cited outcomes. The success of the procedure depends on the surgeon’s
ability to manage patient expectations and deliver results that are both aest-
hetically pleasing and compatible with the patient’s overall facial structure
(15,16).

While bichectomy offers distinct advantages, there are also notable
disadvantages and controversies associated with the procedure. One of the
main controversies of concern is the irreversible nature of the removal of
the buccal fat pad. Unlike other aesthetic procedures that can be adjusted
or reversed, bichectomy permanently alters facial structure (10,11). This
can have long-term consequences, especially as patients age. As facial fat
naturally decreases over time, removal of the buccal fat pads can result in a
thin or dimpled appearance, making patients appear older than their actual
age (12).

Another controversy centers around the ethical considerations of per-
forming a desired procedure based solely on aesthetic desires. Since facial
structures change over time, it should be considered whether it is approp-
riate to perform a bichectomy operation on young patients who may later
regret this decision. Pressure to conform to certain standards of beauty may
also lead patients to seek procedures that may not be in their long-term best
interests.

There are also risks of complications such as infection, hematoma,
nerve damage and facial asymmetry (8). Although these risks are generally
low when the procedure is performed by a skilled surgeon, they should still
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be communicated to the patient as part of the informed consent process
(13). The likelihood of adverse outcomes is considerably reduced with ca-
reful patient selection and comprehensive preoperative planning. The ethi-
cal implications of performing a cosmetic procedure that does not provide
a functional benefit should be carefully weighed, especially in cases where
patients may be seeking unrealistic or exaggerated facial changes.

Ethically and deontologically, the most ideal application area of the
bichectomy operation is in cases where it is desired to perform this proce-
dure functionally while providing aesthetic benefit.

6. Conclusion

Bichectomy is gaining attention as a facial contouring procedure that
can significantly change the appearance of the midface by removing the
buccal fat pad. The increasing demand raises the question of whether this
operation should become a standard for surgeons.

Although the bichectomy operation is a potentially useful procedure
for surgeons, caution should be exercised in making it a routine operation.
The individual needs, anatomical features and long-term aesthetic expec-
tations of each patient should be taken into account, ensuring that the pro-
cedure is performed in a clinically and ethically balanced manner. This ap-
proach helps to maintain the balance between the surgeon’s expertise and
the patient’s satisfaction and ensures successful results in the long term.

The permanent and irreversible nature of bichectomy requires careful
planning, especially against the negative changes that may occur in pa-
tients’ faces as they age. Over time, the reduction of natural fatty tissue in
the face, together with the removal of fat pads, can lead to an excessively
sunken appearance of the face and make patients look older than they actu-
ally are. In this context, the individual anatomical structure, age and long-
term aesthetic expectations of each patient should be carefully evaluated.

The ethical dimension of the operation should not be ignored. Surgeo-
ns need to adopt a more responsible approach to performing such procedu-
res, which may have irreversible consequences in the long term in young
patients who are driven solely by aesthetic desires. At this point, it is part
of the ethical responsibilities of oral surgeons to ensure that patients have
realistic expectations and to communicate clearly about the potential risks
of the procedure.
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Giris

Bruksizm, dislerin sikilmasi veya gicirdatilmasina ek olarak alt ce-
nenin O6ne veya yana itilmesiyle karakterize yaygin bir tibbi problemdir.
(Matusz et al., 2022) Bu durum parafonksiyonel bir aktivite olup maksil-
ler ve mandibular dislerin arasinda kuvvetli bir temasa ve yiik aktarimina
sebep olmaktadir. (Lobbezoo et al., 2018) Bruksizm genellikle istemsiz
ve ritmik olarak gerceklesir ve siddetli ¢igneme kasi agrilari, bas-boyun
agrilar1, ¢ene hareketlerinde kisitlanma ve kas spazmlariyla kendini gos-
termektedir. (Eren, Arikan, Tamam, & Kasapoglu, 2015) Genel anlamda
bruksizm gece gergeklestirilen parafonksiyonel bir aktivite olarak goriilse
de bruksizm goriilen bir¢ok bireyde bu aktivite giindiiz de devam etmekte-
dir. (BULUT & Saadet, 2012) Buna bagli olarak bruksizm uyku ve giindiiz
bruksizmi olarak ikiye ayrilmistir. Giindiiz bruksizminde istem dis1 ¢ene
kasilmasiyla birlikte dis sikma aligkanligi mevcuttur fakat bu tip bruksizm-
de gicirdatma daha seyrek goriilmektedir. Bu tip bruksizmin kisilik yapisi
olarak gergin ve anksiyeteye yatkin bireylerde goriildiigii diistiniilmekte-
dir. (G. J. Lavigne, Kato, Kolta, & Sessle, 2003) Uyku bruksizminde diger
tip bruksizmden farkli olarak ritmik ve gicirdatmanin da eklendigi bir tablo
goriilmektedir. (Yap & Chua, 2016)

Bruksizm c¢igneme sistemi i¢in oldukca zararli bir aktivite olmak-
la birlikte baz1 vakalarda higbir belirti vermezken bazi vakalarda hayati
tehdit edici bir rahatsizlik olmaksizin yasattig1 dental sorunlar ve orofasi-
yal agrilar ile hastalarin yasam kalitesini etkilemektedir. (Grobet, Gilon,
Bruwier, & Nizet, 2017; McNeill, 1997) Normal sartlarda stomatognatik
sistemdeki kas-iskelet yapilar1 ve dental yapilar, vertikal ve lateral ¢igne-
me kuvvetlerini karsilayacak giice sahip olmasina ragmen bruksizm gibi
parafonksiyonel hareketlerde normal ¢igneme kuvveti siiresi dakikalardan
saatlere kadar artmaktadir, kuvvetin yonii laterale dogru kaymaktadir ve bu
sekilde normal ¢igneme kuvvetlerinin yaklasik 4 kat1 kadar kuvvet ortaya
cikmaktadir. (Lobbezoo et al., 2017) Saglikli bir ¢igneme ve yutkunma
fonksiyonunda alt ¢ene dikey yonde hareket etmektedir ve karsit arklar
arasinda dis temaslar1 ve kuvvetler iyi oldugu kabul edilen dikey yonde-
dir fakat bruksizmde meydana gelen gicirdatma ve kayma hareketinde her
iki arktaki dislere agir lateral kuvvetler gelmektedir. (Okeson, 2003) Bu
lateral kuvvetler dis ve ¢cevre destekleyici yapilara zarar gelme ihtimalini
arttirmaktadir. (Okeson, 2003) Buna ek olarak mandibulanin fonksiyonel
hareketleri siklikla sentrik okliizyon konumunda gerceklesmektedir ve bu
sayede fonksiyon sirasinda olusan kuvvetlerin olugturabilecegi olasi ha-
sar birden ¢ok dise dagitilmaktadir. (Okeson, 2003) Bruksizm ise eksent-
rik okliizyon konumunda ger¢eklesmektedir, aktivite sirasinda az sayida
diste temas meydana gelmektedir ve bu sekilde yalnizca birkac dise agir
kuvvetler uygulanmaktadir. Bu pozisyon orofasiyal kas-iskelet sisteminde
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daha ¢ok gerilime sebep olmaktadir. (Reddy, Kumar, Sravanthi, Mohsin,
& Anuhya, 2014)

Bruksizmin etiyolojisinde dental, psikolojik ve sistemik bir¢ok fak-
toriin var oldugu diisiiniilmektedir fakat net bir etiyolojik faktor belirtile-
memektedir. (Lobbezoo et al., 2017) Bundan dolay1 bir¢ok kaynak tarafin-
dan multifaktoriyel kabul edilmektedir. (Reddy et al., 2014) Literatiirlerde
sikca bahsedilen diger etiyolojik faktorler arasinda stres ve belirli kisilik
yapist gibi psikososyal faktorler, merkezi sinir sistemine ait faktorler ve
bunlarla iligkili nérotransmitterler, nérolojik bozukluklar, travma, kulla-
nilan ¢esitli ilaclar ve uyku apnesi, horlama gibi uyku bozukluklari sayil-
maktadir. (Magnusson & Helkimo, 2017) ikincil bruksizme sebep olabi-
lecek faktorler arasinda ise norotransmitter sistem tizerine etkisi olan ilag
gruplar1 ve antidepresan ilag gruplari gosterilmektedir. (Bostwick & Jaftfee,
1999; Lobbezoo, Soucy, Hartman, Montplaisir, & Lavigne, 1997) Bun-
lara ek olarak literatiirde bagimlilik yapici sigara, alkol, amfetamin gibi
maddeleri kullanan bireylerde normal bireylere oranla temporomandibular
eklem rahatsizlig1 ve bruksizmin daha yaygin oldugu goriilmektedir. (Wi-
nocur, Gavish, Voikovitch, Emodi-Perlman, & Eli, 2003) Kisilik 6zelligi
de bruksizm etiyolojisinde ¢ok iizerinde durulan bir konudur ve stres diize-
yi yiiksek ve anksiy6z kisilerde goriilme sikliginin arttig1 diigiiniilmektedir.
(Pierce, Chrisman, Bennett, & Close, 1995) Bruksizme sebep olabilecek
birden ¢ok faktdr mevcut oldugu icin bruksizmin azaltilmasinda veya ta-
mamen ortadan kaldirilmasinda da tek bir tedavinin olmadig1 anlagilmak-
tadir. (Magnusson & Helkimo, 2017)

Bruksizmde tedavi yaklagimina kadar vermeden 6nce durumu dog-
ru teshis etmek ve etiyolojiyi belirlemek énemlidir. (Ozgiir, Arifagaoglu,
& Karabekmez, 2019) ilk etapta bu durumun varligmi belirlemek ve si-
kayetleri anlamak i¢in hastaya dis gicirdatmasi veya sikmasi yahut yakin
cevresindeki insanlarin bdyle bir durumu fark edip etmedigi sorulmalidir.
(Thapliyal, 2006a) Incelemeye deger goriilen durumlarda anamnez ve so-
rular derinlestirilmelidir. (Ozgiir et al., 2019) Anamnez derinlestirilirken
hastaya “Sabahlar1 uyandiginizda ¢enenizde yorgunluk hissi oluyor mu?”
, “Sabah uyandiginizda dis ve dis kokii gibi yapilarda agr1 hissi oluyor
mu?” , “ Sabah uyandiginizda bas ve boyun bolgenizde agri oluyor mu?”
gibi sorularin sorulmasi faydali olmaktadir. (Ozgiir et al., 2019) Bruk-
sizm teshisinde klinik bulgularin varh@ énemli belirteclerdir. (Ozgiir et
al., 2019) Dis asinmasi, bruksizm i¢in belirgin bir bulgudur, bu asinma
normal ¢igneme ile olmayan okluzal veya insizal kontaklarin incelmesi
seklinde olmaktadir. (D. Manfredini, Winocur, Guarda-Nardini, Paesani,
& Lobbezoo, 2013) (Klasser, Rei, & Lavigne, 2015) Periodontal agidan
saglikli ve iyi oral hijyene sahip hastalarda olugsan mobilite veya sabah
erken saatlerde artip giiniin ilerleyen saatleri i¢inde azalan mobilite artisi
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bruksizmin bir belirtisi olarak kabul edilip hastanin anamnezine eklen-
melidir. (Sateia, 2014) Hastalarin klinisyenlere en sik basvurdugu belir-
tilerden olan orofasiyal agrilar en belirleyici bruksizm semptomlaridan
birisidir. (Sateia, 2014) Bu agrilar ¢igneme kaslarinda olusan artmis tonus
ve hipertrofi sebebiyle olmakla birlikte hastalar ¢igneme kasi palpasyonla-
rina karsi ok hassas olurlar. (Ozgiir et al., 2019) Bruksizm goriilen hasta
grubunun yarisindan fazlasinda temporal kas tonus artigina bagl olarak
siddetli bas agris1 sikayeti de vardir. (Sateia, 2014) Klinik bruksizm bul-
gularindan en belirginlerinden bir digeri ise dislerin servikal bolgesinde
stres yogunlagsmasindan dolay1 meydana gelen dis maddesi kayiplaridir,
bu kayiplar klinisyenler tarafindan abfraksiyon olarak adlandirilmakta-
dir. (D. Manfredini et al., 2013) Abfraksiyonlar ¢ogunlukla mandibular
ve maksiller birinci premolar disler ve bunlar takiben ikinci premolar ve
kanin dislerinin bukkal yiizeyinde goriilmektedir. (D. Manfredini et al.,
2013) Normal ¢igneme kuvvetlerine gore artmis ve ritmik kas fonksiyonu-
nun etkileri sebebiyle hem restorasyonlarda hem de dislerde gatlaklar ve
fraktiirler goriilebilmektedir. (Thapliyal, 2006b) Protetik restorasyonlarda
tekrarlayic1 desimantasyonlar goriilmesi de bruksizm belirtileri arasinda-
dir. (Thapliyal, 2006b) Dis sert dokularina ek olarak diger dokularda da
bruksizmin etkileri gdzlenebilmektedir. (Ozgiir et al., 2019) Gece boyu
dis sikmaya bagli olusan negatif basing nedeniyle buksinator kas hizasina
denk gelen bukkal mukozada posterior dislerin izi olarak gézlenen, beyaz,
keratinize, patolojik olmayan bir ¢izgi olugmaktadir ve linea alba olarak
adlandirilmaktadir. (Coleman & Nelson, 1993; Langlais, Miller, & Geh-
rig, 2020; Scully, 2001) Ekzostos ve toruslar, bruksizme sahip hastalarda
olmayanlara gore ¢cok daha fazla gozlenmektedir. (Sateia, 2014) Bruksizm,
temporomandibular eklem bolgesinde de hafif boyutlardan ciddi boyutlara
kadar etkiler gosterebilmektedir. (Thapliyal, 2006b) Bruksizmle birlikte
normalden fazla kuvvet kaslar ve ligamentler araciligiyla eklem bolgesine
iletilerek bolgede mikrotravmalara ve kanlanmada azalmaya sebep olmak-
tadir. (Jokubauskas, Baltrusaityté, & Pilei¢ikiené, 2018) Temporomandi-
bular eklem diskinin internal diizensizliklerinin potansiyel nedenlerinden
birisi bruksizm olarak sayilmaktadir ¢linkii sikistiric1 kuvvetler bu para-
fonksiyonel aktivitede oldukca etkilidir. (Milam, Zardeneta, & Schmitz,
1998) Tiim bunlara ek olarak gelen kuvvetler eklem bdlgesinde diske tu-
tunan diskal ligamentleri ve lateral pterygoid kas1 etkilemektedir ve disk
konumunda degisikliklere sebep olabilmektedir. (Aksoy & Orhan, 2010)
Olusan internal diizensizlikler diskin yapisimi degistirir, bununla birlikte
diskal ligamentler de uzar ve disk deplasmanlar1 meydana gelir. (Aksoy &
Orhan, 2010) Deplasman derecesi, ligamentlerdeki uzama miktar1 ve disk
morfolojisinde meydana gelen degisikliklere gore degismektedir. (Aksoy
& Orhan, 2010) Cene agilmasi sirasinda meydana gelen deviasyon da disk
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deplasmanlarina bagl olarak meydana gelebilmektedir ve bruksizmin di-
ger belirtilerindendir. (Okeson, 2003)

Bruksizm Teshisi

Giiniimiizde bruksizmin teshis ve degerlendirmesinde farkli birgok
yontem bulunmaktadir; anket, klinisyen tarafindan degerlendirilen klinik
bulgular ve klinik incelemeler (dis asinmasi, ¢igneme kaslarinda palpas-
yonda agr1 kontrolii vb. ), agiz i¢i aparey kullanimi ve parafonksiyonel
aktiviteye bagli asinma kontrolii, 1sirma kuvvetinin dlglimii ve tespiti, ¢ig-
neme kaslarinin elektromiyografik kaydi ve polisomnografi (uyku labora-
tuvari kayitlart) bunlar arasinda en yaygin kullanilanlardir. (Cortese & Bi-
ondi, 2009; de Leeuw, Klasser, & Pain, 2013; Madrid, Madrid, Vranesh, &
Hicks, 1998; Okeson, 2003) Sayilan yontemler arasinda polisomnografi-
nin altin standart oldugu konusunda konsensus saglanmigtir. (de Leeuw et
al., 2013) Polisomnografi yonteminde ses ve video kayitlariyla birlikte kas
aktivitelerini goriintiilemek i¢in elektromiyografi (EMG) kullanilmaktadir.
(Lobbezoo et al., 2018) Hasta uyku siirecindeyken masseter kasi iizerine
EMG uygulanmaktadir. (Lobbezoo et al., 2018) Bu kayitlarda dis gicir-
datma sesi ile birlikte fazik kas kasilmalari ya da tonik kas kasilmasi ola-
rak izlenen ritmik masseter kas aktivitesi varligi bruksizm i¢in kesin tani
koydurucudur. (Senel, Dede, & Karadeniz, 2015) Fakat bu yontem yiiksek
maliyet, hastanin birka¢ gece boyunca hastane ortaminda gozlem altinda
kalmasi gerekliligi, ses ve video kayitlari i¢in gereken 6zel ekipmanlar, bu
konuda deneyimli uzman hekim gereksinimi ve hasta uyumunun zorlugu
gibi sebeplerle rutin olarak kullanilamamaktadir. (Yavuz & Bayazit)

Tedavi

Bruksizm tedavisi, etiyolojisine gore ve hastadan hastaya farklilik
gostermektedir. (Ozgiir et al., 2019) Bruksizm ve bruksizme bagl olusan
temporomandibular eklem rahatsizliklarinin tedavisinde koruma y6ntem-
lerinden, cerrahi operasyonlara kadar bir¢ok yontem vardir. (de Leeuw et
al., 2013) Okliizal apareyler (splint), okliizyonun diizenlenmesi, psikolojik
tedaviler, fizik tedavi ve ila¢ kullanimi en sik kullanilan yontemlerdendir.
(BULUT & Saadet, 2012)

1. Hasta Farkindah@imin Artirillmasi ve Bilgilendirme

Klinisyen tarafindan yapilan gerekli muayeneler ve degerlendirmeler-
den sonra bruksizm teshisi konulan hastalara, bruksizmin bir parafonksi-
yonel aligkanlik oldugu anlatilmal1 ve hasta bilgilendirilmelidir. (de Leeuw
et al., 2013) Hasta bu yonlendirmelerle giin icinde belli bir miktara kadar
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bu aktiviteyi kontrol edebilmektedir ve farkindalig1 artmaktadir. (Johans-
son, Omar, & Carlsson, 2011; Ozgﬁr etal., 2019)

2. Fizik Tedavi

Medikal tedaviler ve invaziv girisimlerden dnce girisimsel olmayan
fizik tedavi gibi yontemlerin uygulanmasi 6nemlidir. (Yazici et al., 2023)
Fizik tedavide transkutandz elektriksel sinir uyarimi (TENS), terapotik ve
kas gevsetme egzersizleri, postiir farkindaligi, akupunktur, Kinesio bant-
lama, ve manuel terapi gibi yontemler bulunmaktadir. (Amorim, Santo,
Sommer, & Marques, 2018) Bu uygulamalar kas hiperaktivitesini, agriyi,
sertligi azaltmayi amaclarken dolasimi arttirmayi hedeflemektedir. (Da-
niele Manfredini, Serra-Negra, Carboncini, & Lobbezoo, 2017) (Okeson,
2003)

3. Farmakolojik Tedavi

Genel olarak direkt uyku ya da uyaniklik bruksizmi tizerine etkili bir
farmakolojik tedavi mevcut degildir. (BULUT & Saadet, 2012) Diger sis-
temler {izerine etkili bir takim ilaglar mevcuttur fakat bu tarz farmakolojik
tedavilerin sadece kisa donem kullanimi 6nerilmektedir. (BULUT & Saa-
det, 2012) Bu ilaglar genel manada benzodiazepinler, santral kas gevseti-
ciler, trisiklik antidepresan grubu ilaglardir ve sik kullanilan ilag grubun-
dandir. (Wahlund, List, & Larsson, 2003) Santral sinir sistemine etki eden
benzodiazepin grubu ve kas gevsetici ilaglar bruksizm kaynakli kas hipe-
raktivitesini azaltmaktadir fakat giin icinde uzayan etkisi sebebiyle uykuya
neden olduklarindan dolay1 uzun dénem kullanilamamaktadir ve etkinligi
tam Ol¢lilememektedir. (BULUT & Saadet, 2012) Bruksizm tedavisinde
kullanilan bir diger ilag grubu trisiklik antidepresanlardir. (Saletu et al.,
2005) Bruksizmli hastalar {izerinde tedavi edici etkilerini uykunun REM
evresini kisaltmas1 ve NREM evresini uzatmasi seklinde gostermektedir-
ler. (Mohamed, Christensen, & Penchas, 1997) Antidepresan grubu olma-
sina ragmen merkezi sinir sisteminde serotonin aktarimi artis1 nedeniyle
Serotonin Geri Alim Inhibitdrleri (SSRI) grubu ilaglarin var olan bruksizm
tablosunu agirlastirdig: diisiiniilmektedir. (G. L. Lavigne, Lobbezoo, Rom-
pré, Nielsen, & Montplaisir, 1997) Dopamin agonistleri ve botulinum toxin
A gibi daha nadir kullanilan ajanlar da mevcuttur. (Wahlund et al., 2003)

4. Psikiyatrik Destek Tedavisi

Kisilik 6zellikleri bruksizmde 6nemli bir etiyolojidir. (de Leeuw et al.,
2013) Stresli ve anksiydz kisiler bruksizme daha yatkin olmaktadir. (de
Leeuw et al., 2013) Psikodavranigsal yontemler, gevseme, psikoterapi ve
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hipnoz gibi yontemler kullanilabilecek yontemler arasindadir. (Olkinuora,
1972) Psikoterapi yontemi bilissel davranisci terapi, biofeedback (biyo-
lojik geri bildirim) ve gevseme egzersizlerini igeren bir biitiindiir. (Fjel-
Istrom, Yakob, & Sdder, 2010) Bu tedavi yonteminin en 6nemli unsuru
hastanin mevcut davranig orgilistinii ve diisiince yapisini degistirmeye ni-
yetli ve farkinda olmasidir. (Fjellstrom et al., 2010) Ek bir yontem olarak,
hastada solunum farkindalig1 olugturmak ve hastanin solunumunu burun
solunumuna kaydirmak faydali olmaktadir. (J.D, Tran, Camoin, & Man-
tout, 2013)

5. OKkliizal Splint Tedavisi

Okliizal splintler; temporomandibular eklemi stabilize etmek, artmig
kas aktivilerini azaltmak, digleri aginma kuvvetlerinden ve travmadan ko-
rumak i¢in uygulanan akrilikten iiretilen apareylerdir. (De Boever, Van
Den Berghe, De Boever, & Keersmaekers, 1999) Kullanimlar1 sayesinde
kondilleri fizyolojik pozisyona getirmek, ekleme gelen asir1 yiikleri hafif-
letmek, spazma ugramis kas gruplarini1 gevsetmek hedeflenmektedir. (Oke-
son, 2003) Splintler tedavi etkilerini; kondili ve ¢evresindeki yapilart en
stabil haline getirerek, dikey boyutu artirarak, hastanin bruksizmle alakali
farkindaligini artirarak gosterebilmektedir. (Johansson et al., 2011; McNe-
ill, 1997)

Okluzal splint ¢esitleri;

+ Sentrik Iliski Splinti (Stabilizasyon Splinti, Relaksasyon Splinti
veya Kas Gevsetici Splint)

+  On Konumlandirma Splint (Anterior Repozisyon Splinti)
+  On Isirma Plag

*  Arka Isirma Plag:

*  Yumusak Splintler

Sentrik fliski Splinti

Sentrik iligki splintleri dikey boyutu arttirirlar fakat maksillomandibu-
lar iligkiyi degistirmezler. (Okeson, 2003) Bu apareyler sayesinde eklem
kompleksinde stabilite olusur, kaslar gevser ve mandibula yeni konumuna
adapte olur. (Al-Saad & Akeel, 2001; Lin, Wang, & Chang, 2008) Stabili-
zasyon splintleri en sik kullanilan ve yliksek oranda basariya sahip splint
tirleridir, kas kaynakli problemlerde etkinlikleri daha fazla olmaktadir ve
kas hiperaktivitesini azaltmakta oldukga etkilidirler. (Al-Saad & Akeel,
2001; Odabas & Arslan, 2008) Bu tip splintler, bruksizm kaynakli tempo-
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romandibular disfonksiyon (TMD) vakalarinda, kas spazminin eslik ettigi
klik sesi durumlarinda da faydali olmaktadir. (Yap, 1998)

On Konumlandirma Splinti

Bu splintle alt ¢enenin interkiispal pozisyondan daha 6ne ve asagi-
ya yonlendirilmesi hedeflenmektedir. (McNeill, 1997) Splintin kullanim1
neticesinde mandibula pozisyonu kalici olarak degismez, sadece retrodis-
kal dokularin adaptasyonu saglanmaya g¢alisilir. (Aynali & Yener, 2013;
Okeson, 2003; Yaltirik, 2017) Klinisyen tarafindan istenilen konum, hasta
agzini agip kapatirken klik sesinin olmadig1 pozisyondur ve bu sekilde iyi-
lesme saglanir ¢iinkii retrodiskal dokularin rahatlamasiyla kanlanma artar.
(Kreiner, Betancor, & Clark, 2001; McNeill, 1997)

On Isirma Plag

On 1sirma plagi, maksiller arki kaplayan ve sadece mandibular 6n
dislerle temas gerceklestiren bir apareydir, bu sekilde posterior dig temasi
kesilerek hiperaktif kas grubu rahatlatilmaya calisilmaktadir. (Laskin DM,
2006)

Arka Isirma Plag:

Mandibular arka uygulanan, sert bir aparey olan arka 1sirma plagi, di-
key boyutu diizeltir ve mandibula pozisyonunu degistirir. (Al-Saad & Ake-
el, 2001; Okeson, 2003) Ozellikle bruksizmin eslik ettigi ve etmedigi disk
deplasmanlarinin varhiginda kullanilmaktadir. (Al-Saad & Akeel, 2001;
Okeson, 2003)

Yumusak Splintler

Termoplastik malzemeden yapilan, uyumlama ihtiyact olmayan ve
karsit dislerle devamli temas saglayan apareylerdir. (Ozgiir et al., 2019)
Klinisyenler tarafindan oldukga sik uygulanan bu splintler uyumlanma-
diklan takdirde semptomlarda artisa sebep olabilmekle birlikte yumusak
yapisinin ¢igneme aligkanligini pekistirdigi yoniinde goriisler mevcuttur.
(Egermark, Carlsson, & Magnusson, 2001)

Bruksizmin tedavisinde alternatif yontemlerden bir tanesi de Clostri-
dium Botulinum bakterisinden elde edilen bir ekzotoksin olan botulinum
toksininin ¢igneme kaslarma enjeksiyonudur. (Ozgiir et al., 2019) Bu tok-
sin kolinerjik motor son plaklardaki asetilkolin salinimini inhibe eder ve
uygulandigi bolgedeki kas ve bez yapilarinda aktivasyon azalmasina sebep
olur. (Gu et al., 2015) Botoks enjeksiyonlari, siklikla ana ¢igneme kaslar
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olan masseter ve temporal kaslarini rahatlatmak i¢in uygulanir. (Borodic,
Acquadro, & Johnson, 2001) Uygulamanin etkileri enjeksiyon sonrasi
iclincii glinden sonra goriilmeye baglamaktadir, maksimum etki ikinci haf-
tadadir. (Borodic et al., 2001) Botoks uygulamasi sonras1 3 ila 6. aylarin
sonunda tekrar akson terminallerinin olugmasiyla etkilerinde gerileme go-
riilmeye baslar, bu durumdan dolay1 hastalara uygulamanin etkisinin gegi-
ci oldugu ve tekrarlanmasi gerektigi anlatilmalidir. (Arinci, Gliven, Yazar,
Basaran, & Keklik, 2009) (Guarda-Nardini et al., 2008)

Sonug¢

Giindiiz veya gece gergeklesen bruksizm aktivitesinde; morfolojik,
santral ve lokalize bir ¢ok etiyoloji mevcuttur; buna bagl olarak tedavi
etiyolojiye gore belirlenmelidir. (BULUT & Saadet, 2012) Teshis i¢in en
giivenli yontem olarak polisomnografi bildirilmistir. (Cortese & Biondi,
2009; Madrid et al., 1998; Pierce et al., 1995) Bruksizm tedavisinde en sik
kullanilan yontem okliizal splintlerdir, okliizal splintlerle birlikte botuli-
num toksini uygulanmasi iyi doniislere sebep olsa da botulinum toksininin
gegici bir ¢oziim oldugu unutulmamalidir. (BULUT & Saadet, 2012)
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INTRODUCTION

A cyst is defined as a pathological cavity with fluid, semi-fluid, or
gaseous contents that is not created by the accumulation of pus (Kramer,
1974). The pathologic cavity must have an epithelial lining to classify as
a cyst (Shear & Speight, 2007). Various types of cysts can occur on jaw
bones. These cysts are classified based on their origin of epithelial lining.
Odontogenic cysts originated from remnants of tooth-producing tissue,
while non-odontogenic cysts originated from tissue other than tooth-pro-
ducing tissue remnants (Givony, 2020).

Maxilla and mandible show a predilection for odontogenic cysts,
whereas non-odontogenic cysts are uncommon (Philbert & Sandhu, 2020).
Even though non-odontogenic cysts are rarely seen on jaw bones, their
classification is significant for making a differential diagnosis from other
jaw cysts and planning the proper treatment. Numerous classifications
have been published for non-odontogenic cysts since these entities were
identified.

This chapter provides an overview of the classification of non-odon-
togenic cysts according to the World Health Organization (WHO) from
the past to the present. It also includes brief information about etiology,
epidemiology, histopathology, clinical presentation, radiographic findin-
gs, current imaging methods, treatment options, and differential diagnosis
of non-odontogenic cysts supported by recent studies. Moreover, in this
chapter, classifications made by WHO so far are discussed chronologically
(Table 1).

WHO CLASSIFICATION(S) OF NON-ODONTOGENIC
CYSTS

The First Edition (1971) of the WHO Classification

Jaw cysts were classified as epithelial cysts. The epithelial cysts were
further divided into two types: developmental and inflammatory cysts. The
developmental cysts were then subdivided into odontogenic and non-o-
dontogenic cysts. The non-odontogenic cysts included the nasopalatine
duct cyst (incisive canal cyst), globulomaxillary cyst, and nasolabial cyst
(nasoalveolar cyst) (Kramer, Pindborg, & Shear, 1992).

The Second Edition (1992) of the WHO Classification

Non-odontogenic cysts were categorized same as the previous one,
with the exception of the globulomaxillary cyst, which was then remo-
ved from the non-odontogenic cysts section. A commentary article on the
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second edition mentioned that the concept of side-to-side fusion of the
embryonic facial processes has been discarded, except for the palatal pro-
cesses that join in this way. Fissural cysts, which supposedly arise from
epithelium trapped in the lines of fusion, could be placed into different
sections. Therefore, lesions that were formerly considered “fissural” cysts
are mentioned in the text of the second edition but were not included in the
classification. As a result, solely nasopalatine duct cyst and nasolabial cyst
were included in the second classification in 1992 (Kramer, Pindborg, &
Shear, 1992). Moreover, a further study stated that the globulomaxillary
cyst name was no longer valid because the entrapment of epithelium theory
is no longer accepted. Instead, globulomaxillary cysts have been recogni-
zed as radicular or lateral periodontal cysts or keratocystic odontogenic
tumors (White, 2009).

The third edition (2005) of the WHO classification

There were no changes made to the classification of non-odon-
togenic cysts; the 1992 classification remained relevant until 2017.
(Soluk-Tekkesin & Wright, 2018).

The Fourth Edition (2017) of the WHO Classification

The nasolabial cyst was removed from the category of non-odontoge-
nic cysts, and the only type of non-odontogenic cyst is the nasopalatine
duct cyst (Barrios-Garay, Agudelo-Sanchez, Aguirre-Urizar, & Gay-Esco-
da, 2021). It is possible that the nasolabial cyst may have been removed
for the same reason as the globulamaxillary cyst, which was also formerly
considered as a fissural cyst (Kramer, 1974). Furthermore, various classifi-
cations acknowledge the nasolabial cyst as a non-odontogenic cyst (Shear
& Speight, 2007) (Regezi, Sciubba, & Jordan, 2017).

The Fifth Edition (2022) of the WHO Classification

Divisions of developmental (odontogenic/non-odontogenic) and inf-
lammatory have been removed. Thus, the jaw cysts are no longer sub-
divided in this edition, and the ‘cysts of the jaw’ term includes them all.
Excluding the odontogenic cysts, there are two entities. One of them is the
nasopalatine duct cyst, and the other one is surgical ciliated cyst which is
not a new entitiy but new for the classification. A commentary article on
the fifth edition suggested that these two entities be grouped under the
umbrella term of ‘Other Cysts of Jaws’, which may be reasonable since
there is no specific category for non-odontogenic cysts in the fifth edition
(Soluk-Tekkesin & Wright, 2022).
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Table 1
Classification of non-odontogenic cysts given by WHO according to year.
WHO Classification Non-odontogenic Cysts
1971 (1st edition) *  Nasopalatine duct cyst (incisive canal cyst)

*  Globulomaxillary cyst

* Nasolabial cyst (nasoalveolar cyst)
1992 (2nd edition) *  Nasopalatine duct cyst

* Nasolabial cyst
2005 (3rd edition) *  Nasopalatine duct cyst

* Nasolabial cyst

2017 (4th edition) *  Nasopalatine duct cyst
2022 (5th edition) *  Nasopalatine duct cyst

»  Surgical ciliated cyst

Note. In the fifth edition, the most recent classification by WHO, sub-
divisions of developmental (odontogenic/non-odontogenic) and inflamma-
tory have been removed. Thus, the jaw cysts are no longer categorized in
this edition, and the ‘cysts of the jaw’ term include them all. Excluding the
odontogenic cysts, there are two entities. One of them is the nasopalatine
duct cyst, and the other one is surgical ciliated cyst which is not a new en-
titiy but new for the classification. (Soluk-tekkesin & Wright, 2022). In this
table those two cysts grouped under the term ‘“Non-odontogenic Cysts”
and further information is given below.

NASOPALATINE DUCT CYST

Nasopalatine duct cyst is the most common non-odontogenic cyst of
the jaw (Anneroth, Hall, & Stuge, 1986). The frequency of the cyst has
been reported to range from 1% to 11.6% of all jaw cysts. The male-to-fe-
male ratio is regarded as 3:1, and it is most prevalent among middle-aged
individuals. (Kagoya, Iwanami, Mochizuki, Kondo, & Ito, 2022).

Altough the etiopathogenesis of nasopalatine duct cysts is uncertain,
there are several hypotheses. Embryonic tissue remnants may prolifera-
te spontaneously or infection, trauma or mucus retention may stimulate
epithelial remnants of the nasopalatine duct cyst (Vasconcelos, de Aguiar,
Castro, de Aragjo, & Mesquita, 1999).

Histopathologically, the most prevalent type of epithelial lining is the
stratified squamous epithelium, which corresponds to nearly 75% of all
nasopalatine duct cysts. The second most prevalent type is the pseudost-
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ratified columnar epithelium. Although they are relatively uncommon in
comparison to the other varieties, columnar and cuboidal epithelium can
also be identified. Nevertheless, depending on the cyst’s location, multip-
le epithelial types are typically diagnosed (Lee, Hwang, Jin, & Chiang,
2024).

In addition there is only one case report about nasopalatine duct cyst
epithelium which indicates sebaceous differentiation. The aforementioned
case report documented three major possibilities as follows: The first hy-
pothesis suggested that epithelial cells differentiate from sebaceous cells
because of unknown traumas or chronic periodontitis. The second hypot-
hesis proposed that nasopalatine duct cysts initially occur, and with cysts’
hydrostatic pressure, adjacent epithelial cells indicate sebaceous differen-
tiation. The last hypothesis posited that nasopalatine duct cysts occur first,
followed by sebaceous metaplasia of the cyst’s epithelial lining. This befo-
re-mentioned case report considered the third hypothesis more likely beca-
use columnar cells are differentiated into stratified squamous cells where
the epithelium is adjacent to the sebaceous component, as a metaplastic
change (Yeom, Kang, Yun, & Yoon, 2021).

Clinical presentation of nasopalatine duct cyst may be asymptomatic
swellings of the palate (Popli, Singh, Gupta, & Kamboj, 2021). Additio-
nally, the cyst may also be diagnosed on routine radiographic examination
without any clinical signs or symptoms. Symptoms usually occur when the
cyst is infected and presents a swelling with or without pain. As well as
a potential fistula to the oral or nasal cavity (Al-Haj Husain et al., 2023).

Cysts that are localized superficially are commonly identified by the
bluish color of a fluctuant swelling, in contrast to the deeper cysts. Mo-
reover, cysts affecting the nasopalatine nerve can lead to numbness and
tingling sensations (Escoda Francoli, Almendros-Marqués, Berini Aytés,
& Gay Escoda, 2008) (Shylaja, Balaji & Krishna, 2013). Different types of
discharges may occur. In the case of mucoid discharge, the patient may no-
tice a salty taste, while a purulent discharge may cause a foul taste (Hasan
et al., 2022). In general, the maxillary anterior teeth are vital and are not
displaced by the lesion (Al-Haj Husain et al., 2023).

Radiologic examination of nasopalatine duct cyst includes, occlusal
radiography, panoramic radiography (Figure 1), CT, CBCT (Figure2-3) or
MRI. Occlusal radiography shows a round-to-ovoid or heart-shaped radi-
olucency between the roots of the maxillary central incisors. Furthermore,
the characteristic heart shape appearance results from the superimposition
of the anterior nasal spine or septum (Suter, Sendi, Reichart, & Bornstein,
2011).
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Figure 1. Panoramic radiograph shows a
nasopalatine duct cyst.

CBCT or CT usually indicates the localization and extension of lesi-
ons,as well as any potential displacement, or infiltration of adjacent tissu-
es. CBCT is widely recognized as the gold standard for imaging osseous
tissue in the dentomaxillofacial region, even though it has limitations in
soft-tissue contrast (Kiljunen, Kaasalainen, Suomalainen, & Kortesniemi,
2015).
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Figure 2. Coronal CBCT images show a nasopalatine duct cyst.
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Figure 3. Axial CBCT images show a heart-shaped nasopalatine duct cyst.

MRI is also a choice for imaging nasopalatine duct cysts. It is either a
radiation-free technique or provides the advantage of imaging soft tissue
pathologies. Nevertheless, more data are required to diagnose nasopalatine
duct cysts with MRI as a consequence of the inadequate number of cases
(Al-Haj Husain et al., 2023).

A recent case report has identified a novel radiographic sign about the
nasopalatine duct cyst. Cross-sectional imaging in the form of CT and/or
MRI reveals a ‘Mickey Mouse’ sign, a bi-lobed appearance of nasopalatine
duct cyst in coronal view. This novel sign can help differentiate the naso-
palatine duct cyst from similar pathologies, such as granulomas, radicular
cysts of central incisors, and nasolabial cysts that generally appear bila-
terally on either side of the midline (Gowrishankar, Haloob, & Hopkins,
2023).

The most common treatment for nasopalatine duct cysts is comp-
lete enucleation through sublabial or palatine approached open surgery.
Marsupialization is an option for the treatment of larger cysts. However,
some complications have been reported with these approaches, such as
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paresthesia of the palate due to damage to the sphenopalatine nerve and
the formation of persistent oronasal fistulas, along with patient discomfort.
(Elliott, Franzese, & Pitman, 2004). Recently, a case report introduced a
new approach for treating nasopalatine duct cysts, known as endoscopic
transnasal marsupialization. This technique is less invasive, shorter, and
has less morbid recovery. However, temporary paresthesia around the up-
per incisors has been reported due to damage to the nasopalatine nerve
(Gowrishankar, Haloob, & Hopkins, 2023).

Differential diagnosis includes other cystic odontogenic lesions, parti-
cularly radicular cyst and odontogenic keratocyst. During a dental exami-
nation, a radicular cyst is usually ruled out through radiographic examina-
tion and vitality testing of adjacent teeth, while an odontogenic keratocyst
is excluded through histological examination (McLean & Vargas, 2023).

NASOLABIAL CYST

Although the fourth and fifth editions of the classification excluded
the nasolabial cyst, it is mentioned in this chapter due to its clinical impor-
tance. The nasolabial cyst is comperatively uncommmon non-odontogenic
cyst. The discovery of nasolabial cyst was initially documented by Emil
Zuckerkandl in 1882. (Liu et al., 2023). The literature contains 20 synon-
yms of nasolabial cysts. Nevertheless, nasolabial cyst, nasoalveolar cyst,
and Klesdat’s cyst are synonyms that are widely accepted (Allard, 1982).

The nasolabial cyst affects approximately 1.6 out of 100,000 indivi-
duals annually. The male-female ratio is 1.0:3.6 in terms of demographics.
The nasolabial cyst is typically diagnosed in individuals between fourth
to fifth decades. These cysts tend to be unilateral, however there are also
bilateral cysts with a 10% prevalance (Anekar, Kumar, Chirakara, & Bai-
padavu, 2018).

The etiology of nasolabial cysts remain unknown. Previously, clini-
cians believed the nasolabial cyst was a retention cyst. There are many
hypotheses for explaining the origin of nasolabial cyst (Ahmed, Hussein,
Amin, & Khalefa, 2023). Klestadt initially proposed that the origin of the
condition can be traced back to embryonic development, namely from the
remnants of epithelial tissue in the midnasal, globular, and maxillary pro-
cesses (known as fissural cyst). Unfortunately, there was no evidence that
supported this claim, so many researchers rejected this hypothesis. The le-
sion was thought to be connected to the lower anterior part of the nasolac-
rimal duct (developmental cyst) in a theory that was more widely accepted
and was proposed by Bruggemann (Bruggeman,1920). Both the nasolabial
cyst and the nasolacrimal duct contain a pseudostratified epithelial lining
that is comparable to one another. In addition, the fact that it is located
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anteriorly to the entry of the nasolacrimal duct into the inferior meatus
provides evidence that supports before-mentioned theory (Klestadt, 1953).

Moreover, in order to provide support for this theory, a rare syndrome
that includes oxycephaly, nasal deformity, and bilateral nasolabial cysts
along with bilateral aplasia of the nasolacrimal ducts are all symptoms that
are associated with a unique syndrome that has been observed in a sibling
(Mindikoglu, Erginel, & Cenani, 1991). Another concept proposes that the
development of nasolabial cysts is caused by the increased growth of re-
sidual epithelial cells in the affected area, which is triggered by trauma,
chronic inflammation, and scarring (Aikawa et al., 2008).

The histopathological examination shows that the lining of the cyst
corresponds to a ciliated pseudostratified columnar epithelium and, less
frequently, a stratified squamous epithelium. Goblet cells are commonly
scattered throughout the cyst lining. Additionally, apocrine changes or fo-
cal squamous metaplasia can be observed. Furthermore, the histologic cha-
racteristics of nasolabial cysts are similar to the epithelium of the lacrimal
drainage system. Apocrine changes or focal squamous metaplasia may also
be observed. In addition, histologic features of nasolabial cysts are similiar
to the lacrimal drainage system’s epithelium (Tilaveridis, Venetis, Tatsis,
Kalaitsidou, & Zouloumis, 2023).

Clinically presents a swelling without pain in the nasolabial area, re-
sulting in extraoral asymmetry and possible intraoral expansion. The prog-
nosis of the lesion is a gradually growing mass that can lead to ipsilateral
nasal obstruction. The relevant area is characterized by a soft, fluctuating
texture and painless in palpation unless there is an accompanying secon-
dary infection. A nasolabial cyst can be identified by the presence of a flu-
ctuating swelling with a cystic consistency in the well-located nasolabial
sulcus (Tilaveridis, Venetis, Tatsis, Kalaitsidou, & Zouloumis, 2023).

Radiographically, CT and MRI are both helpful in making a diagnosis.
CT has a relatively high contrast resolution, and it provides a superior deg-
ree of hard tissue detail and soft tissue delineation (Amaral et al., 2005).
In addition, CT is preferred over MRI for the assessment of a suspected
nasolabial cyst due to its reduced cost (Curé, Osguthorpe, & Van Tassel,
1996). Alternatively, MRI is capable of producing direct axial, sagittal, and
coronal cross-sections, all of which have an exceptional resolution across
soft tissues (White, & Pharoah, 2009).

The use of USG, on the other hand, can result in more accurate ima-
ging than CT and MRI. The USG, MRI, and CT were all compared in a re-
cent study. Based on the findings of the study, it was determined that USG
exhibited superior sensitivity and accuracy, in addition to a reduced risk of
missed diagnosis compared to CT and MRI. As a result, it is important to
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take into consideration the extensive utilization of USG for the determina-
tion of nasolabial cysts (Liu et al., 2023).

Complete surgical excision is suggested as a treatment method with
low recurrence rates. The surgical excision procedure enhances cosmetic
appearance, confirms a histopathological diagnosis, and protects against
cyst infection (Ozer, Cabbarzade, & Ogretmenoglu, 2013). There are seven
management modalities include: A transoral-sublabial technique, endosco-
pic transnasal marsupialization, a modified lateral rhinotomy technique,
incision and drainage, simple aspiration and cauterization, and injection
of sclerotic agents. Rarely, recurrence and malignant transformation may
be observed following surgery. All the other modalities, except endoscopic
marsupialization and sublabial complete surgical excision, have a higher
recurrence rate. A recent study claimed that transnasal endoscopic marsu-
pialization can reduce cost, shorten surgery time, and minimize postope-
rative pain. It may also result in fewer complications without recurrences
(Ahmed, Hussein, Amin, & Khalefa, 2023).

The differential diagnosis for nasolabial cysts are radicular cysts, pe-
riapical abscesses, nasopalatine duct cysts, benign mesenchymal tumors,
and minor salivary gland tumors. (McKinney & Olmo, 2023).

SURGICAL CILIATED CYST

The surgical ciliated cyst is recently classified in “WHO 2022 classi-
fication of jaw cysts’. However, it is not a new entity. The surgical ciliated
cyst was first described by Kubo in 1927 in the Japanese literature as a
maxillary cyst after treatment of chronic maxillary sinusitis (Kubo, 1927).
Synonyms of this cyst are postoperative maxillary cyst, paranasal cyst, or
respiratory implantation cyst (Soluk-tekkesin & Wright, 2022).

The most common age range is the 5th to 6th decades, and there is
no gender predilection. The common location of this cyst is the posterior
maxilla, but very rarely in the mandible due to implantation of sinus epit-
helium by contaminated instruments or using nasal bone or cartilage with
epithelium for augmentation genioplasty (Kahn et al., 2021).

Etiologically, a theory is supported that the sinus membrane becomes
entrapped due to the closure of wounds as a result of surgical procedures.
This may start the inflammatory process, which could stimulate epithelial
proliferation and result in the expansion of the cyst, potentially due to os-
motic pressure (Siwach, Joy, Gaikwad, & Meshram, 2020).

Histopathologically, the cyst is lined by ciliated pseudostratified co-
lumnar epithelium, and mucous cells are common. A history of previous
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surgery is an essential criterion for diagnosis (Soluk-Tekkesin & Wright,
2022).

The main clinical signs of surgical ciliated cyst are progressive maxil-
lary swelling, facial asymetry, severe pain, and nasal or oral discharge
(CorderoGarcia, LozanoRosado, FontillonAlberdi, GutierrezPerez, & In-
fantecossio, 2023).

Radiographic examination reveals a well-defined, expansive, unilocu-
lar, or multilocular radiolucent image close to the sinus and the previous
traumatic or surgical area (Soluk-tekkesin & Wright, 2022). Initially, pano-
ramic and Waters radiographs were the primary imaging modalities utili-
zed. Nevertheless, it is advisable to utilize CT imaging in order to conduct
a thorough evaluation of the lesion and determine the most suitable course
of treatment (CorderoGarcia, LozanoRosado, FontillonAlberdi, Gutierrez-
Perez, & Infantecossio, 2023).

Treatment options include the Caldwell-Luc operation, which invol-
ves completely removing the cyst lining along with nasal antrostomy, as
recommended by previous studies. However, a recent study was the first
to report marsupialization via Le Fort I osteotomy of a surgical ciliated
cyst in the deep infratemporal fossa. The study mentioned above claimed
that the risk of morbidity can be reduced by less invasive surgery (Kwack,
Yoon, Park, Lee, & Kim, 2023).

The differential diagnosis typically encompasses a range of lesions,
such as odontogenic or nonodontogenic developmental cysts, fibro-osse-
ous lesions, traumatic bone cysts, aneurysmal bone cysts, odontogenic tu-
mors, mucoceles, retention cysts, and pseudocysts of the maxillary sinus
(Theofilou, Lombardi, & Scolozzi, 2021).
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